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(54) MICROCOMPUTER 

(57)Abstract: 

PURPOSE: To shorten a period from the end of a 
transfer execution state up to its start and to attain 
rapid operation by providing a DMA controller with two 
storage means for storing current DMA transfer 
information and succeeding DMA transfer information. 
CONSTITUTION: A microcomputer 100 is constituted of 
a CPU 10, the DMA controller 20 to be a peripheral unit, 
an interruption controller 30, a serial data receiving unit 
40, and the other peripheral unit 50. The DMA controller 
20 includes a current register block 202 for storing 
information necessary for current DMA transfer, a next 
register block 203 for storing information necessary for 
DMA transfer to be executed next and a save register 
block 204 for storing the transfer frequency information 
of the block 202 and control/state information. 
Consequently the switching of DMA transfer can rapidly 
be executed and a transfer inhibiting period can be 
shortened. 
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s^mioit**xhTT^si<7)E*^at, nest 

ftODMACao»T«fcS»-r^**0!>DMAtEair 

i»Ktt*2<oiiHB*xhr-r*»2<J!>ia«#a^ taws 

DMA&mv&jmz&fe&lsTift&nft^mzniftm 

2 ©ts^i v^T^-^teassttf t?« * * 5 Kir* t 

£ & fc AVE C P U \Z*t LM&»IgX£ Kff t * #a t * 

m*h 2 ] wibc p u «iMEiia*»«fc*»uT 

MI2^0DMA|i3S<D3RT»lraS&t-^#$ ^fr^CDD 
MAfiK^Sft»3 <0«S8*iaiaDMAn >hD-^ 
fctttr*«K**U i9g3DMA3>hn-^cr>Wf2 
HfT^attWES 2 <Dff^<&^ WfcD M AnbWKTT 

* t ME3& 3 <Dtims,ft ^T*<D«<o«rffi^--*|&£K 

M*9t 3 ] WI2C P UttSfr t^tH©7 F l/X 

CPUOaSE^Rtt, ^ES3C0«^CDtinBDMAn> 
hD-5^©»fi€f9E^n^A*0>^«k^tWB 

rawtsu ] cpu tT-*tem&&\z&&i,Tmm 

aXy Kfe^rX^^UfWcD'x-^iB^S^fTi-^DMA 

n>hn-7tSM, itrEDMA3>hn— ^teiftfe 

^es^ff ^ ic&g&fiHi&x h 7t *m i coES^a 

ess 2 (DEfi^acDx bTtim&tfimm i <DE«^atc 
A^^^frT^s^^-rs^ai: &m?& 
w*^5] «nacpu«, Mta^2cDE«^®<Dx 
KKKSftri* d m Ai££\z&mtzti!m&m 2 ©ei& 

[®Wfc2i6] ^-f l/^^^^U7^tX (E*T* DM 
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AtBt) «i£g#«^£fSfrU a^J&asSTfSfcD 
MAfij^7ra*ft-^£3BfTU *OttE*MSSTtt* 

rs«jfis»E«^a&*tr«iaiHn»a:, '>fc<ctt>D 
MAcauBftEits&ftdtrtiii. m*. ss3<d3«cd 

t-SfcWEWaHKt^^UfcOBTDMACaSff^ 
t fc feir«TE^2 ODMA«fPE1S^a«<DDMA«3l 

^*^fettJ9EDMA«@l»T»^©#&*»rs^O 

v>m*>*t«£u*v3*imiB 2 ©dm A««PEtt^a*i 

<DDMA^«a^^««)W8ST»ntf«JES2 

MAW»E»^«<ar*?«s8(rE» 3 ©DMAWiDEte^ 

R^TltfESlODMA«!l»E*#ao5rt**S 
2 od m AMSEtS^aK&MT * <h fcjttiEttffiSg 

xiB^««9mrr«iHfP#K&«^&DMAcat9 

a? tfCDf&lOAXt, ttrEDMAtejU^a^DMAteSS 
fr& 5 fc&OS* 2 O/U t £ $ 5 KWT* d «h £«r»«h 
T*it3&E 6 E«<*>^ ^ an >b? a.— ^ 0 

[&9lcD£«fflfcI&9t] 

[0 0 0 1] 

HU ftfc^fl'* h*^UT*izx (DMA) a>h 
[0 0 0 2] 

30 ^r-izun >VzjL-2 «ffl&*3 > h ^^7, 

(CPU) lCJ:DV^h^x7 C/n^ 
5 A) ©^T^fr-r^i^-^^^^tffiic-r^^ 

P U (Dftfe 0 \ZD M A ZT > h D— ^T^ff $ ^:^> 21 <hd* 

[0 0 0 3] DMA3>hn-7it 7^tXt^$^ 
4» ^J©7H>X«S$Xh7n7HV'X^X^ £ 
2lt^T^a$Xh7t5^-^t;^'»^^y 

^©KSIt^^X h7T5«fflll/^X^^L, C 

tiz>uisx?izteci>u\z&r) &wf3Lmmt®m&fez 

^iaai--/ h^DMAa>KD-7^L/x-^ 
lEaiSg*^*^ DMA3>hD-7ttCPUd^A 

^ «:AX«M«iS C P U fc« U^cd^-^<53IS* 

5^ o^ttsstfc*. Lns^nfcr-^^^- 
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[0 004} 

5 fc+4Wc/t y 7 7Sft$«M 5 t A- Ftf x 7<&# 
[0 0 0 5] l/fc^ot. *3891<DB»«U 

[0006] mm=L~v bfr*><n 

i^5DMAJ>hD-7^*L^^D3> 

[ooo73 ^smo-z e>cioi«n asa^ur^ 

[0 008] 

£^frT*DMA:2>hD-^a:&«;L, DMAn> h 
a-?}*, ^ODMA^|^g|?f*r^^^mi€^ 
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©i»«*xh:rTa»2©iEi»*wfc, 

£ 5 \ZTZ t±>b \Z C P Ul^LW^S*^%fTT-5 

[0 0 0 9] »Mi(U0, 
RtcaLTSflEtDDMAteSI^T-rS^ *ff^«tt 

fc^r, cpuiriSDMAK»i:jKSfti«oBB 

[0 0 10] — CPU«S4»DMAggc?)»7l: 

±WfcODMA«a«>*7«fe:iB»r^**© 

D MAfiSlC^f ^SS 3 Ofitft & DMAZI>hD — 

2 CDffitS^a^ £18 1 ©e*PRfc3 lf-3nfctt« 
S2®E8fat:xh7?n, £fr^&a*&2<DE«^ 

[0 0 11] 

[0012] ■ii«»W©»iS««fcJ;*T-f^a 
n>tf^~^ 1 0 oftfflv^T*«*n&T-f ^n^vtr 

>h p rL— ^ 1 0 OteCPU 1 OOTar^ htlt<D 

DMAn>ha-7 (DMAC) 2 0, f!l&^n>Ka 
-7 (INTO 3 0, i/'JT^f-^ia-yM 
Ofccfctf^-fT, ^^>^«<Z)«&C0^n^ h 5 o^^rr 

[0 0 13] CPU10»y^fA;U13 0^lt 

S^nfcyn^^A^^'J l 1 0ftt>^*yzLv* 
ta/ui 3 oiw^-^^^eu i 2ot>8a$nx^ 

[0 0 14] I NTC3 0f4DMAC2 O^TSmm^- 

<z>?*co— ?£a«u cpui oic#Ltd&*ffis@ 

j£M#3 l£3B£T*i:£*>icm*^*#^3 2£ 
A^^Sd^fflSS^lItxh^CPUl 0 
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[0 0 1 53 i/V 7Jl/r-^§(§ary h40H *VI8 
^ & s s U T JMH® 1 5 0 ^ LTM^n?. ~> U 7JV? 

*4 0 4KH£j£$*U i/7h^y^4 0 SfcfcfcCDvU 
T;>x-^©S#fCAa 0 A'y^r 1^X^4041;:? 

-ftmmistLzt. a#w»ffi4o naDMAfestg 

4 2 £7^7^ ^l:L/DMA 2 0 fc?— 

v u r^-^Kg© i ^ AoteT&^r e o 

F (End Of F 1 ame) 3 — FcD£i*te, 

4 1 SrT^T"^ ^fcl/TDMAC 2 0 \Z*7 

^4 0 2 fC£»$n^o S«M»«4 0 1 «DMAC 2 

o frzor-fmumTKm^ 2 5 fcpwwux/^y 771^ 

^^4 0 4 0^WU6 0 C^TS. 
DMA C 2 0a*£<£>X^— ^X-fe— 7m7ikmn2 4lO£ 
SL/TXr-^XU-7X^4 0 2F*i<Z>Fty&£X7 L -*X 

[0 0 16] DMAC2 0}iiliW2 0UtU 
RMSSB2 0 U^l/>M/^^n^^2 0 2ICX 
h7^tlTV^^]^Hf«[fct)^^ :ir:yh4 0£;* 
*U 1 2 0HcDDMAT-^fi»^fft^ i^X* 

^q^2 0 2\z7>bTztvc^zmmtfm\*. 
o<BKisr«k««T«aiiaik««i, ^^eu 1 2 ocoT^-fe 

mm*-- v h^^^^Eu* ^awm*^ g r;i^(§rL 

^5;h4 0d^^ : &'J12 0'\©6^) , 
XQJWfcSrl^ DMA£j£g#£atftftfT£^a>£5 
*>£^TlEmM#*f*Braft«£#U DMA 

2£>te#»91fc:ttoT* ^xhi^x^ay^ 0 

3^yt-yi/y^^Dv^2 0 4^ft$ o 
X h UZ?X??U y d7 2 0 3 \Z\*m&<»DMAtfcj£<Dl& 
Tgfc^tC^T^^DMAK^^S^fll^ Tfcfc 
t>, *ODMAfeig(Dte^@ft^ ^*'J7HW« 
S* < t^9/«M9^Xh7«. *fe-:/l^X* 
^Dy^2 0 4\*ttU>bU>>X*'7Uyp2 0 2 ©IE 

M 2 0 C P U 1 0 i:WlT^->>P KS* (HLD 

rq) d^2 i ^rta^bcpui o ;wHr^y 

Uyzs (HLDACK) 2 2 &§^t;U 6 0 , 1 
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3 0 S/U7Mia-yh4 Od^^^r 

■J 1 2 O^-^eaSfc^frT*. x-^ess^frr 

MHCfc^hV^Xi^n*^ 0 2 <DK2HH»« 1 

ja»^n^iitfefc^^ij7Hux2 o 2^*T$n 

SftcODMAKiS^cfcOfi^^tlfe^^JS^T*^ 
Xtt^L-y h4 0^^FOF3-^fl:'bW<^n 

0 2<^|gSiiI«flSai:fflW/«fiB 
i0 M*^ir-^W> J! X^^D^^2 0 4tC-fe-^n-5. 

m&temmm* mm *«»UTv^i*», **x 
n-^2 o 2icnt?-$n, mL&g&m^zstmsL 

l^tfH ^^XNP^X^^Py^2 0 3d>^*l^ 

>hi/^^py^2 3 2 ^cpn fcf-atfffrn* £ £ 

[0 0 17] f-mUnOttCPUlOfciot 

a? ias^n^^^^ctr^ffla^nfc^^^H^-^^x 
hr-r*a*. i/u 7j^f-^^fga-^ h 4 o 

y* 1 2 2, 1 2 4, 1 2 6£tt5. cn^^P 
y?<D*X\Zttfc^X7ny?MW7 : --*^V7l 2 

3, 125, i 2 7&mi*>nx\,*z>. ZtUyZM 

7 K l/X ^t^t 'J 7 F l^Xr-^i U 7i, HHP? 
y ^ (hSiaZy h 4 0 WDM Aggc^tn 
30 ««/ttffif-^xU7t, S<|az.yh4 0©Xf- 

ftt—zfuitx? 403 art^at^sn^^raa 

^XU7^7KVXSXh7m^Xh7Hl/ 
Xf-^X'J7t^t^ 5*—**^ 12 0tt$6 
K*JtP5r— 77 F VX£X 1 2 1 £WT 

[0 0 18] H2*J:tfH3fc3SbfcftfP7n— 
t> »m U v *f £ a n > tr n.-^ <z>IM£»»f£ 

40 [0 0 19] CPUHDMAC2 0&13MtZ>mzW& 
nttftfZL tt£t>*>. S&175MS?SN:/a»/*l 2 
2, 1 24,-, 1 2 6£^-**^U 1 2 OfctJDMJ 
^n^D^^9filT-^xtJ71 2 3, 12 
5, -l 2 7{CtJ*SLT?-*£«&tf. ft*. SS17!> 
^ (N-l) ^ i^fflf r-^X'J 7©DMASj» 

/&mT-*\z&nz?uy?mfflZ7Fm&\i mm 

T-^X'J7^Xh7Kl/Xf-^l:lii2^Dy 
50 ^S(«T-^XU70fiB#i6^ i2^Dy^i? 
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^LTjg (N-l) ^D^fiflf-^X 
K5g£n*. C P U 4 0 tttfcy U 7^t-^5H^ 

y t;hhj»i 5 ooxe-K£^£i^>yy;wgm&fF 

oJT^o ^IT> DMAC2 0O^Xhi/yX^^P 

2 0 3 y^iST-^XiJ7 1 2 5<D(g 10 

T&H&T-*. ^^'J7Hl/Xf^, DMA«9/« 
tt^-^ftttJfeU *I/>M/^yDy^2 0 2*C 
»l^DyjrlKi?-#XU71 2 3 CDte^lUSc^- 
^^J7Hl/7x-^ DMAtm^WEF-** 
^L/TDMAC2 0SS»« e CPUlOli^ 

So 

[0 0 2 0] j8i$n^DMAC2 Ott0 2l:^ 

^ (2 5D , T-pmmm&mn* z»T9^^^ 

£5a>13^<5 (2 5 2) o 
[0 0 2 1] U 7^T"^SBi- j/h40 fefiSrS 

[0 0 2 2] U 7^r-^Sgax y h 4 0 

mmm#m^4 2&&3n,fzt-r%t, &&mm&2 o a? 

lliHLDRQg-^2 1 £7*^ ^fcbT/U6 0. 

1 3 0<Dffij8*£CPUl 0(Ci?*-r^ (2 53), C 

pui o\tmn#<D7atf5&sm&-m*mvtowt& 

;VF#88<hUTHLDACKft#2 2 SDMAC 2 
OK^T. <£M«8i2 0 HJ7^f^^KWHL 
DACKS^2 2&&thT*t (2 5 4) . %\s>hU 
V7s9?U*j>? 2 0 2<Dj*^UTKl/X&AX6 0, 1 
3 0 S^UT^-^^^EU 1 2 0 fc&fa-rZtthtZT 

xy h4 ofc^t^-^Sr/xxe o^m*-&i>s6^o * 40 

<UT, 3«y-*tt;**y 1 2 Ortcomi^Pu/^ 1 

2 2 0$fcfST KUXK1E2I<**15 (2 5 5) . 

H L D R Qfl^ 2 1 W>tX«ffl*fc C P U 1 0 K 
&5£$f»g52 0 lli*l/>M/^^^D-^2 
0 2O/€U7K^$IiLT§§MU «i£[§J*5* 
-^?5^lO«J5LTS#BI*r (2 5 7), BfSfc'oJE 
%\\sft7Y\'tt%\yuy>? 1 2 207m7HW 
X>bTfc«fcV> 0 ^^©652 0 lli:^L^<£j@|[5I»c 

(2 5 8) . «xfettn«x^;/ 

2 5 1KR*. d^^^«7 i -^iimS^#4 2tf 50 



#H*4-2 6 0 9 5 5 

y*5v ^Kfc&ftfc&fT^n*. 
[0023] ^D^^^ja^m^4 i*t»§sn^ 

^m^-^-cm^n^t. x^y^2 5 9fcffi3s# 

-Tfcfr^ *l/>M/^7n^^2 02(D6 
^204 \Z±-72tlZ. m&fflmm2 0 l fcttr-:/3 

(2 6 0). wmvimwim r««j $}t^u 

Tt^CQT. Xf^^2 6 1i:8D> ^Xhl'v'X* 
^Dy^ 2 0 3 0rtW*l/>h^X^Py^ 2 0 
2lcnfc:-3n£ a *><LT, DMAC2 0H CPU 

,axy M O^^^rU 1 20<Z)S2^D^^1 24^0 
DMAC2IS||ffT^^*^i:^c i£i£fil«ffi2 0 1 
\t z. « fflir-:/«# 2 4 <h«J&*S:R{I*l 2 3$ 

> u r;i/x-^^ft^- y h 4 o ^^-^le^s^ 

i#4 2^4t5t, ^f-^2ya^l2 

4K:feM$n-6^t»c?i^o 

[0024] mm±-?m^2 4 cjssuTsm 

fclffllS*4 0 lttXx-^Xl/^4 0 2<7>I*I&£X^ 
-m-^1/^^4 0 3K:ir-:fT*. 

[0 0 2 53 INTC3OttDMAC2O*^0iM 
g#te^2 3 tMltCPU 1 0 fc«&*J&£S:&& 
CPU1 O^SS^fcfct^^D^Al^ 
fr«*»rU *Wrls1z7n?7l>mft<DnM\z&&t£m 

n*?-? 1 2 0<DX^y*»« (a^-f) \Z 

[0 0 2 6] £ (Dm&frfGkWV—?' >\Z& HT, CPU 
1 0ii^-f§f|aX7 h4 O^KDX-x-^X't-^l/i/ 
X* 1 3 2;fr£ir-:/2nfcX^-*X««£$£&* 

(3 0 1) > S^~^^mttffifCX^-/)1^±L,X 
l><5^£5#£^X!y^1-<5 (3 0 2) . X^-#t$5£ 
Lt^nH X5^fflI3 0 3tLT, DMAC20* 
<ktf^~ *&m3--y h4 0<DW}ft*±#>* ->U7;l/r 
- * CD SHStc £5*- * CD^M^ S <h t h \Z D M 

AC 2 0. ZL-yh40V>m®&.%:?fteo. X^-«^ 
*»ft»tn»^ Xr^Xt^^^4 0 3O^ 
SiyDy^i«T^X»J71 2 3CD^a«ffiir-^ 
r-^xg7l:^U DMA2 0(Dt-^l/yX^^ 
D'y^2 0 4<Df^$fSlXUr 1 2 3 M&£\b1&7 : —* 
X U TiJ^t/D M Affi^/ttSS^-^X U TtClSSITS 

(3 04) o ccD«LS^fea?)lc. »»r-^xU77H 

1^X1 2 1 tl/tr-^X'J71 2 3£05fe^y KUXtf 
Xhr^tlT^D, ^TKl^X^^yn^^tC^-S^ 

T-^xu7ofi;^o^t7t7 hst^^^? 

-^XU7^)7KI/X^ga^n^ ^5S&, DMAC2 
0 ^^^(tn.-^ h 4 0 ft<D&Ui?X*<07 H I/X« 
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(6) 
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XUT 1 2 3 0^Xh7HUXf-^, fftfc>^3l2 

XU77K1/X1 2 1 tbTRSSn*. mz, mi? 
Oy^SflT-^X'J7l 2 3 £^~:/<*ttfcDMAfa 
P/ttffi^^CD^n^^«Jffi}g^«ffiSr?ij^«r^ (3 
0 5) . rstttj ZWfiLT^ZO) 

*T?> fr^l^fe^n^Sfai^-^XUTTHVX 12 1 
t^2^U-/^©|fflJfr-^xUTl 2 5|*3CD*^Xh7 

U7 (I^H-T) W<7>teSllll»C^^. ^t'J7KW JO 
T-f&XTfD M AftaW/ifcffi^-^ SDMAC20© 
YVZ>7s97Uyr; 2 0 3 Idfe^T * (3 0 

6) „ 

[0 0 2 7] 02£BSoT* Xfy^2 6 0^Dy^ 

fc^W^hP-v'X^ 0 2fcntr--r^::a:^<(t^2 
4t2 3$^4U DMAC2 0«CPU10l:fif- 

Tte, Xf >y^3 0 5 0^X5/^3 0 7ir^D, 31 

2 is 3 rfn y * ftra?-* x u t toommm&r 

~^75^W>M/^X^^Dy^2 0 2$5ci;T**#XH 
V>?X^^Dy^2 0 3 Wn^nCiSn, DMAC 
2 Otft^jgftettSo 

[0 0 2 8] Xry^3 0 6Xtt3 0 7^m CP 

uioi^i^oy^i22 fcifc^snfc^-^fcsrr 
^s^nff-rs (3 0 8) . nff&. 7-9*^) i 
2o^sig«bT*^fc«a$a»u, ^Kfsnrv^fc 30 

[0 0 2 9] S^D^^WWx-^XUTfCtt-fe-^lx 

[0030] £0*3 ^□y^«JH}t^w«* m 

FOEn-H^jntfe, DMAC2 0fi*©^P 40 
[0 0 3 1] *7-f^D3>h!a^ 1 0 0*tyU7;l/ 
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[0 0 3 2] 0 4&#H*r&<h, *»W©*2*Jt«fc 
^T'f^Da^^lOlll *>'J7;Pt-^S 
y h 4 0 £n— *;M^U 4 0 0 £<Z>|ffl<DDMA 
teS^*ffi"^)DMAC 2 OS^TT^o ft*. Hl£H 
-•AffttHCMTjicUTRnftWrd. DMAC 
2 0, SB^Xy h 4 O^itfD-^M^U 4 0 Oli 

m o«K9 s -^sa»*«MfH > «&« es«ffiies2 o 

lf*HLDRQ<I#2 1^HLDACKI^2 2 Kl 
itT) ^6D-*;WtXO«U8*«1»T, a@axyh 

4 0*&D— *Jk*%U 4 0 o^-^steg-r^o 
[0033] a>a>s«j£Tte> B3i:^LfccPuio 

<ha*T#*o D— #;k*=£U4 0 0 fcv-f £n3>tT;x 
— ^ 1 0 KDtgmTlZ&Q* D— A;WtX4 5 0£DM 

Afiao*«/txtLTfflV5ntf> fta«w»2 o in 

§92 1, 2 2ft«V^£ift<DMA<Ba*3«TT?* 
[0 0 3 4] ft**, B3 0ffB&»S3i;^-^>n^D^ 

9A«u 1 1 otcxhT^nx^rrL-if— ^tjtitw 

SSKSSETS*. ftfcAtf. X^ — TjLy? (3 0 
2) (3 0 8) ttT^ro^Dy^ 1 

2 2, 1 2 4, 1 2 6 ^«««ET»te— JB 
L-C^fTLT%<fcV>„ &KU Xf*;^3 0 475M3 0 

[0 0 3 5] BI3^JMaJHf>^* 
ffK*fc-3Ttt, WCPUlOBtHSStlfc^D^ 

^ (PC) . ^D^7AXf-^X7-F (PSW) * 
J:WWl/^^OlW*r-*^tU 1 2 0 fc-fe-:/ 

c 2 o^e ) ^«ia^*Jc ? bi^<ffi3ao^^<D^w 

ftfet0*V-f ^D3>lfa^6#*t»^^A-F') 
x 7 <n — &5 «h L TftfrTfttf* JHHW»«6fc«D 

[0 0 3 6] -C-0&»©«|j«€«3SOB«tUTH5»r 
ft£, S5l:H**K^ll v-f ^7Dn>tfoL 
-^OCPUl 5£ INTC3 0©^^nx^!3, 

cpui5 «v-r * a z/u ifvMMmisik&mm lt^ 
7njf^A**u i i orcxh7*nfc#»*tt# 
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11 

[0 0 3 7] Tfc*^, yp^7A*^>^ (PC) 1 

eo, i 3 ofctestsn. -tn^cfcoT^n^A^ 

U 1 1 O^eK^H^nfcifc^rtt^-^ty^y 1 5 4 

^umi/^x^ (ir) 1 5 5fc— Rjxhran 

So I R 1 5 5^eo*^ttf 3-^1 5 6T»KSn 

^A^U 1 5 8 5&fU v^^Dyn^AW> 
^1 5 8 4^»R$n^*^^«T5^-f fD7FW i0 

a- 5; h (ALU) 15 8 1, *0>iR»«B&-ll#X K 
7nyn^7A^f-^X7-H (PSW) 158 
2, ^>#^'Jl^X*l 5 8 3*«U iHJf!US>X* 

1 5 7 tt>tt«UT-a<ov<^p*^*fr$nsc 

£fci;t), I R 1 S 5tZ7>byZtl1t&&<Dm&&mff 

$ti^o 3sfr«u 5 8^ea*$n5SfiiMii 5 9 

Z>o 20 
[0 0 3 8] V-f ^Dr/D^A^U 1 5 8 5 \Z\t* 

^J£Wfc^oTT^Dij--trx^^a^n^7Ai 5 
8 6#x h7anws, ^*d*— ifxfcrs^TtMi 

T»j*T*. COT^DIt-Exyn^^Al 5 8 6 
li, INTC3 0d^(Z)S!Bi^**tv^n^~b*XS 

[0 0 3 9] Tfcfc)^ I NTC3 0H D MAC 2 0 

#<z>^ t UT*&srrsa>£fi5rr a 7 9 ^ 3 

a^Jt^$ns 0 intc3oh sj&MSRfcafr 
* ^f? « 1 5 s fc»a#*ttas*©^ 3 1 £is£-r 

SfctfelCftHi*^— FflM3 2 - 1 S I R 1 .5 5KX 
h7T5. $&^^^S^««3 2-2^*frffll 5 
8 *t#«T So Htf « 3 2-1 &#gfcbfcfii 

3 2-2 ^eW^*«lS^-^><O^S#*^ P C 
15 1. PSW1 5 8 2, WRWAjr 1 5 7 ©ft** 

T-^/^u 1 2 ofc-tr-^LT, pc\z±m9tmm& 40 

»*-FflNI3 2- UOl»v^D»-Kx*««bW* 
t£r<?#4»3 2-2*6Tjrnif— tTXV-fJr 
D^D^^Al 582<Z>*S^^P7Hl/Xm C 
*l£#-f 1 5 8 4{caSlt^^D^D^7AS 
*fT"fS. PC 1 5 1, PSW1 5 8 2, iR 

JBU^X* 1 5 7 0rt«tt-fe-^3nrKl^O**02R 

[0 0 4 0] KfPfc^ftBSW*. CPU 1511 

0i"eje^<fc^^^D^^A^^u 1 1 oi:xh7S 50 



WHPM - 2 6 0 9 5 5 

12 

n^^n^^A^ff-rs^ttc^o^-^^^eu 1 2 

0, *>U7JVt- ^§SaZy h4 0*«fcrfDMAC2 
0tC«3«!«^^||fi-rSo fc*fU DM 
A»J«/ttffi«P* £ L T V * n+J— fX iCJffittT C 

pu 1 5 &^?*m&fr9i! i mizwf2itz>'<#*m&fr 

(N-l) yDy^T«^>?^S*^$nf, 
^N^Uy^^ffigSnTV^o fglft^fS (N 

-i) 7uy?x\t7ny?mm§mffimt mmi t 

Sp 3 BlZ*&nm^\Z±V&)MK&!$lZ I NTC 3 0 

o>y^9Z Ztttzv hsnSo «>**#]JHttft*, CP 
Ul SJ^I^JIS^^a^^A^^U 1 1 0*>&#<fr:7x 

[0 0 4 1] — Jj, DMAC2 0HB2^U&7n- 

nSSk:IPI^-^«S<t^y h4 Ort^^-^^U 
12 0©^ l^Dy^l 2 2fcDMA<£j£3tt*>o *U 

*i/>hi/^2 0 aoRannsc^-^^itf 

f&fffil/ttiB^— 91Mz—7WWfUy9 2 0 4 JC-fe 
UybUiSXf-fUy? 2 0 2fcrzb:-$ns (0£>2 

5 9 75M2 6 i) , mm±-^m^m^2 4& 

ns fc L Jcf!l&*®3R«# 2 3 n*. 
[0 0 4 2] 7^if3 h<*tlTV>*<Z)T, IN 

T C 3 0 »M3&4««A# 2 3 lZJfc&lsX m ?& n^- H 

x*- Fms«S3 2-1CIR155 «;:K»-r*. » 

<LT> v^dU- tTXV^^a^ay^A^PC 1 5 

1, PSW1 5 8 2, m>m\sz?X& 1 5 7<D^^-fe- 

V^OU— fcfXT-f ^D^D^A07D- — h# 

«Wr-^X'J77Hl/Xl 2 KBffifctt^TX^-* 
Xt-7l/^X^4 0 3<B[*g*<hDMAC2 
l/^7ny^2 0 4©rt#At»l^ny^«»5 f — 

^xur 1 2 3©^-rs®^^n-6n^5i$ns 

(6 0 1) . •b-^n^DMA^fflJ/^fi85 2 -^W3 

^co^ny^««m^ff«*^x-/^^ns (6 0 

2) o *siwett way it^^^tpTv^oT?, mi 

^Py^^r-^XU7 1 2 3<D**Xb7Fl'X7 s 
-^^X'J77 F1/X121 t LTS>«2tl (6 0 

3) , mT HW^2^Dy^fiT"^XU71 2 
5 X h 7 H l/7r-^ 2 ^11 UT, i3^D^ 
^MS^-^XUr<D$EiglHl&^— ^, ^^rUTHl^X 
^-^^.fct/DMA^/^SS^-^^DMAC 2 OCD 

hi/^x^^Dy^ 2 o 3i:ts^ns (6 0 

4) . CC0^> il^P7^Wf-n'J71 2 3JC 
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*®#m^t«at^xy*3n* <6 0 5) . 

CO 0 4 3] V^D^-t*X^j»T'r^^> PC 1 5 
1, PSW1 5 8 2, W.mi'&X* 1 5 7 <DJ5*rtft»*J 

[0 0 4 4] ±|BX^^^6 0 2T r#ttRj #ff£3 

^UTStl (6 0 6) % tf^^»T-r-s<, 

[0 0 4 5] :7^3 3#*U73n*££fC£tt, I 
NT C 3 0 Ha- H 3 2 - 1 

IR/5 5 fcKftU £<DiB** a.— tf-^n^AK 

[0 0 4 6] zv>m&&)\,~7>tz*.ztim\t* 

[0 0 4 7] £Gr>«fc5fc> **««fcJ:n«, DMAC 

2 o tT*-*** u i 2 o mo^^^-^te^T-f 

>fcf^-^€DA- H^x7©-«t LT£ifT<*ft*co 



4MHM-2 6 0 9 5 5 

14 

[0 0 4 8] **B«fc*V^Tt»> 04f:^oTDMA 
C 2 0^3.Z7h4 0£D— AJ^^E'J 4 0 0 £<D 
RODMA^SISfrS-t** C t**V%%>. 

[0 0 4 9] 

C^^coa*] *S^^ckn«, DMA 

mm<o 7uy2<n®r>mx*9L>7Uy>rt^ left 

[0050] *«Btt±ism«KH«*nr. >sfi& 

*?Uy>; 2 0 3^1/>M/^^Dy^2 0 2l: 
nfcS-TaftfcOK, KJ^WfflgS2 o i^R9-r^#l^ 

0 3 fcfc*J;3IC«J»Tfc«fcV>.- Z<D±%. &<D®mt 
[0®(Bffii|ifcS&i8] 

[^1] 1 iSY-f ^ D3 >K a- 

[E5 2] ISIlT^UfcDMACCD^^D— 

CB4] *%^2^ia^^fA^Dy^0 

^oocpu^-ryD^^sr^s. 
[@6] 057?^urccpu^^ait-tfxv-f^n 
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(9) 



4$M¥4-2 6 0 9 5 5 
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(10) 



W^^F4 - 2 6 0 9 5 5 
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